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(57) Abstract 

A method of installing a resistive element (12) along part of an optical cable (14) that extends between, and is supported by, towers 
of an overhead electrical power transmission system, comprises attaching one end of the element to the optical cable at a tower, feeding the 
element out along the cable from the tower, and attaching intermediate parts of the element to the oprical cable if necessary. The method 
is characterised in that: (i) the optical cable is earthed at a location adjacent to the tower by attaching to the cable a grounding device that 
is electrically connected to the tower, (ii) the resistive element is attached to the optical cable at a position on the optical cable between 
the tower and the location at which the optical cable is earthed by the grounding device, and is fed out along the optical cable from that 
position; (iii) as the resistive element is fed out along the optical cable, it contacts the grounding device which provides a path to earth for 
induced electrical currents thereon. 
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Method of installing a Resistive Element on an Optical Cable 

This invention relates to optical cables that are supported along the route of the 
system by means of towers, masts or other upstanding supports that are also employed to 
support electrical power cables. 

In systems of this kind it is the general practice to earth the optical cable or cables 
5 at the towers, masts or other supports (hereinafter simply referred to as towers) by means 
of a metallic cable clamp. When the electrical power lines are on load, electrical currents 
may be capacitively induced on the optical cable due to the distributed capacitance 
between the cable and the power lines. The voltage induced on the optical cable will 
reach a maximum at mid-span between the towers, while the current flowing along the 

10 cable will be greatest in the region of the towers. Under dry conditions the induced 

currents will be relatively small due to the relatively high longitudinal resistance of the 
cable, e.g. in the region of 10 12 ohm m* 1 but under wet conditions when the surface 
resistance of the cable is much lower, e.g. in the order of 10 Mohm m" 1 , much higher 
currents will be induced. Joule heating of the cable surface by the induced currents can 

1 5 cause a short length of the cable surface to become dry, usually in the region of a tower 
where the current is highest. When this happens the major part of the induced voltage on 
the cable is dropped across the short dry band due to its high longitudinal resistance, and 
so called "dry-band arcing" may occur which can cause severe damage to the cable. 

It is possible to overcome the problem of dry-band-arcing in an optical cable by 

20 providing the cable with a longitudinally extending electrically conductive path. 
However, an optical cable having such an electrically conductive path has the 
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disadvantage that there are considerable safety issues to be taken into account if it is to 
be installed between towers of an overhead electric power transmissions line that is on 
load in view of the danger of it touching one of the transmission lines; moreover, it is 
not always possible or desirable to interrupt the electrical power transmitted by the 
overhead electric power transmission line for a time sufficient to enable such an optical 
cable to be installed. 

It has been proposed in our co-pending international patent application No. 
PCT/GB94/02675 that a resistive element extends along the optical cable from the tower, 
where it is earthed, part of the way along the span of the optical cable. Such an element 
will prevent dry-band arcing on the optical cable along the length of the element, and if 
any dry band forms on the cable at the end of the element the potential difference across 
the band will be insufficient to form an arc, and/or the induced current will be 
insufficient to sustain any arc that forms. 

In order to install the element, one end of the element is attached to the optical 
cable at a tower for example by means of clip or other device, and the element is fed out 
along the cable from the tower, intermediate parts of the element being attached to the 
optical cable if necessary. However, this installation procedure will normally be 
conducted while the high voltage transmission system is on load, and it is therefore 
necessary to ensure that no installation personnel are subject to any voltages or currents 
that may be induced on the element as it is installed. 

According to the present invention the method is characterised in that : 
( i) the optical cable is additionally earthed at a location adjacent to the tower by 

attaching to the cable a grounding device that is electrically connected to the 

tower; 

( ii) the resistive element is attached to the optical cable at a position on the optical 
cable between the tower and the location at which the optical cable is earthed by 
the grounding device, and is fed out along the optical cable from that position, 
and 

(iii) as the resistive element is fed out along the optical cable, it contacts the 
grounding device which provides a path to earth for induced electrical currents 
thereon. 
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The method according to the invention has the advantage that the only part of the 
resistive element that needs to be manipulated by the installation personnel is that part 
located between the tower and the grounding device so that the element can be installed 
on the optical cable with no risk of electrocution to the installation personnel. 

It is possible for the grounding device to be left in situ after the resistive element 
has been installed so that it can be used at a later date when it is desired to change the 
element, although this would not normally be economically practical. Thus, the 
invention will normally include the further steps of: 

(a) forming a permanent earth connection between the resistive element and the 
tower after the resistive element has been fed out to its full extent; and 

(b) after the permanent earth connection has been formed, removing the grounding 
device. 

In such a method, only a single grounding device need be employed. 

Preferably the grounding device has a substantially "C"-shaped cross-section so 
that it can readily be attached to and removed from, the optical cable. For example, the 
device may be in the form of a tube having a longitudinally extending slot that enables 
the tube to be hooked on to the optical cable and then unhooked after the resistive 
element has been installed. In addition, the device preferably includes a weight which 
ensures that the device is correctly oriented about the optical cable. For example, in the 
case of a device of "C M -shaped cross-section, the weight should be arranged so that the 
gap in the cross-section (e.g. the slot of the tube) remains on one side of the optical cable, 
thereby preventing the grounding device accidentally falling off the cable. In addition, 
the presence of the weight will improve the electrical contact between the device and the 
elements (e.g. optical cable, clips or resistive element) lying inside it. 

The grounding device is preferably arranged to enable the resistive element to be 
passed through the interior thereof. For example, the grounding device may be hooked 
on to the optical cable so that it is supported by the cable and so that there is a small gap 
between the under surface of the cable and the internal surface of the grounding device, 
sufficient to allow the resistive element and any clips that attach the resistive element to 
the optical cable to pass through the grounding device. In one method according to the 
invention, the internal dimensions of the grounding device are sufficiently small to 
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ensure that the resistive element touches the internal surface of the grounding device, or 
alternatively the grounding device includes a resilient contact element that ensures 
electrical contact with the element. In an alternative method, the clips that are employed 
to attach the resistive element to the optical cable are electrically conductive so that any 
5 induced currents on the resistive element will be passed to earth via the clips and the 
grounding device. In such a method it is preferred for the grounding device to have a 
length that exceeds the spacing of the clips so that at least one clip is always in contact 
with the grounding device. In any case, the grounding device should be sufficiently long 
to prevent installation personnel standing on the tower from reaching beyond the distal 
10 end of the device. Typically the grounding device will have a length in the range of from 
1 to 2 metres. 

One method in accordance with the present invention will now be described with 
reference to the accompanying drawings, in which: 

Figure 1 is an isometric view of one form of grounding device that may be 
1 5 employed in the method, and 

Figure 2 is a schematic side view showing the grounding device of figure 1 

during installation of a resistive element. 
Referring to the accompanying drawings, an earthing device 1 that may be 
employed in the method according to the invention comprises a metal tube 2 of 
20 approximately 1 .2 metres in length which is formed from a metal e.g. stainless steel, the 
tube has an internal diameter of about 60mm, and has a 20mm wide slot 4 extending 
from one end thereof to the other. The tube is provided with a pair of lugs 6 and 8, one 
lug 6 carrying a weight 10 which ensures that the tube 2 is always correctly oriented 
about the optical cable, and the other lug 8 for connection to an earthing strap. 
25 Figure 2 shows the grounding device 1 during installation of a resistive element 

12 as described in international patent application No. PCT/GB94/02675 on an existing 
all dielectric self-supporting (ADSS) optical cable 14 that extends between one tower 16 
and another tower (not shown). At each tower the cable is suspended from a cable clamp 
20 which also earths the cable. 
}0 Th e resistive element 1 2 is sufficiently flexible to enable it to be bent from a 

vertical orientation to a horizontal orientation in the region where the optical cable is 
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clamped to the tower, but is sufficiently stiff to enable it to be fed out from the tower in 
the direction of the arrow a significant length along the optical cable (typically one third 
of the span length). In order to install the resistive element 12, the grounding device 1 is 
first earthed by electrically connecting it to the tower 16 via an earth strap 18. The 
grounding device 1 is then hooked over the optical cable 14 by means of the slot 4 so that 
it rests on the cable and is separated from the cable clamp 20 by a distance of about 1 
metre. The optical cable in the region 22 extending between the earthing clamp 20 and 
the grounding device is thus maintained at earth potential and may be handled by 
installation personnel without risk of electrocution. 

In the region 22, the end of the resistive element 12 is clipped to the cable 14 by 
means of electrically conductive clips 24 and is then fed out along the cable so that it 
passes through the tube 2 of the grounding device. The length of the tube 2 is greater 
than the separation of the clips 24 so that there is always at least one clip that is located 
within the tube 2 and which will ensure that any induced currents on the resistive element 
are passed to ground. When the resistive element has been extended to its full length, the 
proximal end thereof is permanently earthed to the tower and the grounding device is 
unhooked from the optical cable. 
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CLAIMS 

1 . A method of installing a resistive element along part of an optical cable that 
extends between, and is supported by, towers of an overhead electrical power 
transmission system, which comprises attaching one end of the element to the optical 

5 cable at a tower, feeding the element out along the cable from the tower, and attaching 
intermediate parts of the element to the optical cable if necessary, characterised in that : 
( i) the optical cable is earthed at a location adjacent to the tower by attaching to the 
cable a grounding device that is electrically connected to the tower; 

( ii) the resistive element is attached to the optical cable at a position on the optical 
1 0 cable between the tower and the location at which the optical cable is earthed 

by the grounding device, and is fed out along the optical cable from that 
position, and 

(iii) as the resistive element is fed out along the optical cable, it contacts the 
grounding device which provides a path to earth for induced electrical currents 

15 thereon, 

2. A method as claimed in claim 1 which includes the steps of: 

(a) forming a permanent earth connection between the resistive element and the 
tower after the resistive element has been fed out to its full extent; and 

(b) after the permanent earth connection has been formed, removing the grounding 
20 device. 

3. A method as claimed in claim 1 or claim 2, wherein the grounding device is 
substantially "C n -shaped in cross-section so that it can be attached to, and removed from, 
the optical cable. 

4. A method as claimed in claim 3, wherein the grounding device is in the form of 
25 a tube having a longitudinally extending slot to allow attachment and removal thereof. 

5. A method as claimed in claim 3 or claim 4, wherein the grounding device 
includes a weight that ensures correct orientation thereof on the optical cable. 

6. A method as claimed in any one of claims 3 to 5, wherein the element is fed out 
so that it passes through the interior of the grounding device. 

30 7. A method as claimed in any one of claims 3 to 6, wherein the grounding device 

has a length in the range of from 1 to 2 metres. 
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